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proposed unlincti clrerecncy spillwily at Foss Dam--Wcrshita 
Project  , Okli~ho~iiti 

PiJ3POSS 

Tne purpose of t i l t .  sfudy wu:; t o  cicterrninc t h e  genera l  erosion 
c h a r a c t e r i s t i c s  of the i'ir~i:, feirn,  1ayi:rcli c lay  through :~hich t h e  
proposed unlined e ~ 2 r c c n c  y s p i  l .Lwtty viruln piss. 

COSC:LUSIO>!S 

1. Tne expcsed ~r.:.~tcri:~i u i L 1  zir slake readily nr,a tine slaked 
mater ia l  will be immedi~.tely svcpt ~ i ~ ~ , . ; i y  by ?.lowing water. 

2. Extensive erosion w i l l  occur whcn water is  flowing due t o  t h e  
e a r t h  material  expandine dut: ZL, w t t , i n ~ ;  ::nc!, breaking uy i n t o  flakes, 
chips,  and slabs. 

3. ?'he natural ovt.?rliipping 0:' tile loose chips and slabs cends t o  
resist the  wholesale r e m v a l  of these pieces,  b u ~  appreciable eros ion 
occurs with ve loc i t i e s  8s .LOW 2s 4 feat per second. 

IM'rROD! GTIOP! 

The material t e s t e d  w!ls o very f i r m ,  l ean  ciuy,  orange-red i n  
color ,  and somewhat layered. An undisturbed sample cpproximately 1 foot  
square by 1 foo t  deep was obtained from the  s i t e  a t  ebout e l e v a t i o n  1671. 
This sample w ~ s  tes ted  i n  an e x i s t i n c  ??site of labora tory  equ ipmnt  
designed f o r  erosion tests on sandstone materials .  The e q u i p z n t  was 
not idea!. f o r  t h e  e a r t h  sarrlple t e s t s  but  was used because it gave adequate 
results and was readi ly  avai lable .  The t e s t  block w a s  o r i en ted  so  t h a t  



r ial  w r c  gcncral.1.y p:lr:~ll.ci to :;lit.: top siivt'ace cind no special c a r c  
wns rcqui rcd  :.LS t o  wnich rli.rect'iun tl!c :'luv p:isneci ucross  the block.  
The waterproof cc?vc:.irl~ tilcit; nu0 beer1 u l r t c r d  on z i ~ c  sarny~1.e t o  PI-cse:-vc 
thc nntursl. moisturt: cun' icnt  rt:;n:iincJ ( ~ 1 1  tile :;:imple un t . i l  j u s t  bcforo 
the  crosion teul;s were st:11*f;cti. '['nc 1;cr;i; uuri'acc nt  the start  of' t h e  
t e s t s  is  shokn i n  I'igurt:! :A. 

., 7 ' .  r nI,b t JL,T!; 

iJntcr w a s  firsr, ~,i~!;sed OVL' I- t h r l  sal:ly.l.c : r t  a v e l o c i t y  of  
f e e t  pcr second anci LL ;:cl; : oo:;t' I':L:~ICCJ:~ :i:ld chips vere swept 3 1 ~ 3 ~ .  KO 
f u r t h e r  e ros ion  kras  dcti-:c i.cd d.ur in;: the next :;t~.-c~.rll inj.nutcs. T'hc 
v e l o c i t y  was chen increa:;r?d i;o 8 iec t  per secontl., which  is t h c  
approximate flow veloc i ty ?or expected :;pi 1 3.1.tr:~y discharges , with the  
result t h a t  rnorc srrral! f ' l a k c s  1.73 ..cr. (:;:rri c d  LITJ~Y. Soon iarger ch ips  

/ I  and slal~s with thickr-esse:; Lo !;a: in(:;: bc:;rrr; t o  break loose .  lsr?:en 
these  p ieces  wcrc car rictcf acr:~y ut..tic r. t i l ickcr  slab:; iooscned. Af t e r  
1 hour of t e s t i n g  at  6 I:,?i:t, pel- second :in c:;ti-;nteC 1 itch of m a t e r i a l  
had been rernov(.:c! f ron, the b 1 0 ~ k  ( ~i ::r:rc 13) . I.Trlclc:n accurate mtt:;uri? - 
m n t  of t he  depth of' cror:lon u~i:: at :,ri:;!!)!,i:.i ;, t !.;:A:; i'ound t h a t  the klock 
had expended grerit1.y duc t o  !'ryc:rs. .+.!~;c!i n o w  :~pp:ared ~ c z l ' , ' l < e  i n  
arrangement, scp:~rzt  5rtg : ~ n d  f'i LLi  l ; ~  ~ r i t , i l  ~;i;(; bi i i t t :  r . 13en 2 doi,qyfiyard 
f o r c e  was applied t o  c i ~ c  to$ G I '  2x2 b l o c k  w;~tl-.r cjuzlld fron t;ile :?.aterial. 
and t h e  nlateriul cotcprcssed. :Ipo:~ n>lr.o:;t- o r  I '  ,,nt-: lotid t h e  mate r i a l  
expanded t o  about i;z prcvj.ou:; but%.  

11 rcpeat t l ? r ; t  w;is rnt~cic oii t h e  1)10i::< 5:it;l-: a flow v e l o c i t y  o r  
4 f e e t  per second n:'tc;.r. t!iv :ir~z.:';~.ci hucl ! , I - ~ . I :  frii:l[ced dor:r, t o  obc,ain 
a re l t t t i ve ly  f l a t  suri'cli:c:, 'I'ilc? :n:.~te rlul :~l; t!i i n  :;he block, ~,rhich was 
now thoroughly satur:ited, u.t:; ni) i.on::c?. in wilni hzd n_opc'ercc? t o  be 
rnessive form but conr,i.st.x! o f  !ic~rizon'icll., uvc?r.::-ipgin~ f l I n e s ,  chips ,  
and s l abs .  These piccc':s were e a s i l y  ccr.r.ictrl. :way by the !+-foot pe r  
second. flow ve loc i ty  ttnd only 'il!ctir shir~~:'lf:iike overlrtpping prev3n';ed 
sholesale removi~l oJ' t;hc pieccn. itew crncks ZIIC? .loincs contintled t o  

appear i n  the pieces and a t  riind-om tit:+- i.nt,erv;lls !~!rzter:',al was ccrrried 
away. A s l i g h t  tlrflount oJ.' maberia I wa:: i l l  Y O  T C I I I O V ~ ~  by I?issolut ion,  
b u t  t h i s  ac t ion  WUB n~inor .  

In  a discussi.on wi ti! ~ricrnbcrs o:' t h e  E i ~ r  L h  Laboratory, it \?as 
determined t h a t  th it; mate r j  dl. hri ll. air  s l u k  t;o u depth of several 
inches and t h a t  t h i s  s 1:tlrc:d 1 1 1 c i t r 2  r i a l  w i l l  be imricci ia teLy retrloved by 
flowing watcr .  The11 crosio11 c3.n be expected t o  occur  us  i t  d i d  i n  t h e  
l abora to ry  tests l'or as loni; us wtcr flows over' t h e  sp i l lway.  However, 





Sample at  start of test 

Sample after 1 hour test with flow velocity of 
8 feet per second 
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